Comparative characterization of direct and indirect substrate probes for on-chip transamidating activity assay of transglutaminases.
The development of molecular probes is a prerequisite for activity-based protein profiling. This strategy helps in characterizing the catalytic activity and function of proteins, and how these proteins and protein complexes control biological processes of interest. These probes are composed of a reactive functional group and a reporter tag. The reactive group of these substrate probes has been considered to be important to their design, while the significance of the reporter tag is relatively underestimated. In this study we compare TAMRA-cadaverine and biotin-cadaverine, two substrate probes that have different reporter tags but an identical reactive functional group. We assess the on-chip transamidating activity of two transglutaminases; transglutaminase 2 and blood coagulation factor XIII. Activity assays were more easily executed when using the direct probe TAMRA-cadaverine. However the indirect probe, biotin-cadaverine, provided a wider dynamic range, higher signal-to-noise ratio, and lower limit of detection compared to TAMRA-cadaverine. Additionally, we successfully used the on-chip activity assay using the indirect probe to determine TG2 and FXIII activities in Hela cell lysates and human plasma samples, respectively. These results demonstrate that the reporter tag of the substrate probe is critical for protocol execution, sensitivity, and dynamic range of enzyme activity assays. Furthermore, this study provides a helpful guide for development of new probes, which is necessary for the identification of potential biomarkers and therapeutic targets for treating enzyme-related diseases.